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2.0 Abstract

The Washington State Department of Health (WDOH) has entered into contract wit
{Y2K2YA&K [ 2dzyide t dButfacedVate2Maflageinént (5WNI) Bidsioi to &
conduct a Pollutiondentification and Correction (PIC) project targeting discharges of pollutants
to surface waters within the Lower Stillaguamish basin. The project began in December of 2013
and will continue through June of 2016.

Snohomish County, in partnership with tBaohomish Health District (SHD), Snohomish
Conservation District (SCD), the Washington State Departmexgratulture (WSDA),
Washington State Department of Ecology (WD&te) other partners, will identify and remove
sources ofecal coliformbacteria anchutrient pollution in the Lower StillaguamislivBr basin
study area (Figure)1The project area has been identified as one with significant water
pollution problems, which affects 4,000 acres of commercial shellfish growing areas in South
Skagit Bay anBort Susan.

Program objectives will be accomplished through focused water quality monitoring,
contaminant source surveys, outreach and technical assistance to identify and eliminate
pollution generated from failing onsite septic systems, livestock maand pet waste.

This QAPP describes the surface water sampling methods, data quality objectives, and study
design used to inform source identification and elimination efforts. Contentd@mdat are
based upon WDOguidance(http://www.ecy.wa.gov/programs/eap/qa/docs/NEPQAPP/index.Html

3.0 Background

3.1  Study area and surroundings

The Lower Stillaguamish PIC Program study area covers the Lower Stillaguamish Rigensub
west of Interstate Highway @-igure ). The total project area is 31 square miles and includes
4,082 parcels. The Stillaguamish River is the fifth largest watershed in the Puget Sound region
and discharges approximately 80% of its flow through Hatigbldo Port Susan. The remaining
20% of the Stillaguamish River flows through the Old Stillaguamish Channel, which discharges
primarily to Port Susan through South Pass and secondarily to South Skagit Bay through West
Pass.

The study area includes approrately twothirds of the Stillaguamish River main stem

floodplain as well as adjacent uplands drained by various small tributary streams, including
Douglas Creek, Sunday Lake Creek (a.k.a., Jackson Gulch), and Glade Bekken (a.k.a., Tributary
#30). The flodplain portion of the study area includes the Old Stillaguamish Channel and its
tributary streams and drainage ditches.
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Commercial agriculture is the primary land use within the floodplain portion of the study area,
includingnine dairies and several crdparming and grass fed beef operations. The western

portion of Stanwood, including the historic down town, is also within the study area. The
adjacent uplands primarily include rural residential land uses as well as some small farms and
equestrian facilies. Land cover throughout the floodplain portion of the study area is limited to
grass or other seasonal crops with very limited riparian vegetation along the Stillaguamish River
main stem. Land cover in the adjacent uplands includes a patchwork of sgomnth forest

and open fields.

Twin City Foods operates a food processing facility in Stanwood and manages its industrial
wastewater by applying it to hundreds of acres of land the company owns in the western
portion of the floodplain through an exteng\pipe, pond, and spray distribution system. Lenz
Enterprises operates a sand/gravel/top soil business with a major facility located in the
adjacent uplands on the north side of the valley about one mile east of Stanwood. Lenz is now
contracting with the @y of Seattle for composting food and yard waste. The City of Stanwood,
Warm Beach Christian Camp and Conference Center, and Schenk Packing Company operate
wastewater treatment facilities within the study area.

Local jurisdictions within the study arezclude the Stillaguamish River Flood Control District
(SFCD), Drainage District #12 (DD12), Drainage and Diking District #7 (DD7), and about half of
the City of Stanwood. The rural community of Silvana is also in the study area. Snohomish
County has regutary jurisdiction for most of the study area, except for the incorporated area
within Stanwood. Snohomish County also administers the Stillaguamish River Clean Water
District (a surface water management utility district), which covers the portions ofttiuy s

area outside of the SFCD and Stanwood. The SFCD portion of the study area is 10 square miles,
which includes 502 parcels. The City of Stanwood portion is 1.7 square miles including 1,720
parcels.

Freshwater from the study area influences the marirstev quality of two commercial shellfish
growing areas: Port Susan (1,800 acres) and South Skagit Bay (2,200 acre). Both of these
commercial shellfish growing areas are classified by the Washington Department of Health as
G! LILINE @S R¢ 3 ¢ K Abld Blassifigation. B&h shefifshiareasar@ aimost exclusively
characterized as sand and mud flats with low salinity due to the freshwater influence of the
Stillaguamish and Skagit Rivers. These conditions are suitable for Eastern softshell clams, but
not for most of the other popular types of shellfish grown in Puget Sound, such as Manilla clams
and Pacific oysters.

As shown irFigure 1the Port Susan shellfish area is approximately 1 mile from the mouth of
Hatt Slough and is primarily within Snohom@bunty. Although there is currently no

commercial shellfish harvesting in the Port Susan shellfish area, the Tulalip Tribes have Usual
and Accustomed (U&A) harvest rights. Most of the tidelands within the Port Susan shellfish area
are owned by The Natur@onservancy.
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The South Skagit Bay shellfish area is primarily within Snohomish County, but also has a sizable
portion within Island County along the north shore of Camano Island. Bellinghaed Trans

Ocean Seafoods owns 600 acres of tidelands withenSbuth Skagit Bay shellfish area and has
been harvesting Eastern softshell clams for export to wholesale buyers on the East Coast since

approximately 1997. In 2010, Trans Ocean Seafoods harvested approximately 2 million pounds
of softshell clams.
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3.2 Logistical challenges

This study area poses several logistical problems related to the proactive identification and
correction of bacterial and nutrient pollution. The fitegistical problem is that almost all of

the land is privately owned. Thisay requirecounty personnel to seek written permission from
landowners to access any private properties for water quality sampling, contaminant source
surveys, and/or regulatory copliance inspections. Only in extreme cases where public safety
and health are at risk will Snohomish County exercise its authority to access private property
without permission of the landowner.

Secondthe Williams Gate locatio(Figures 5 and #$tidally influenced, which makes
collection of freshwater sampldseredifficult. Under these conditions water quality sampling
must be done when tides are low enough to allow tributary streams and ditches to flow
through existing tide gates. This requiresefaft planning of water quality sampling schedules.

Third, the natural and mamade drainage networks are complex. While Snohomish County has
created and maintains a useful countyde hydrography GIS data set, the accuracy of these
data is not certain. Sshomish County also maintains an extensive drainage inventory in GIS,
but that data set is not complete for this study area. As such, it is difficult to understand the
direction and interconnectivity of surface water flows through the existing drainagsor&s in

to the primary receiving waters of the Stillaguamish River main stem and the Old Stillaguamish
Channel. This is important for pollution source tracking

Fourth, storm event sampling is difficult to manage due to unpredictable weather and long
travel times from Everett to the study area. Existing fecal coliform data indicates that bacterial
pollution is greatest after fall and early spring rain events. This indicates a need for storm event
water quality sampling. But it is difficult to predict winetorm events will occur and it is not
feasible for county personnel to mobilize for storm event sampling after normal work hours.
Automated storm event sampling is also not feasible due to the complexity and cost of such
technology. Onavay travel time fom the Snohomish County campus in Everett to Stanwood is
about 40 minutes without traffic delays.

3.3  History of study area

In 1987 the Washington State Department of Health (WDOH) closed 18,000 acres of
commercial shellfish growing area in Port Susath South Skagit Bay primarily due to bacterial
pollution from the Stillaguamish River. Snohomish County responded to this and other local
water quality problems by partnering with the Tulalip and Stillaguamish tribes and other local
stakeholders to develothe Stillaguamish Watershed Action Plan, which sought to prevent and
control nonpoint source pollution in the Stillaguamish River. In 1993 Snohomish County also
created the Stillaguamish River Clean Water District (CWD) using, in part, the shellfish
protection district authority of RCW 90.72 to provide a stable source of local funding for water
guality and water quantity management services in unincorporated portions of the
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Stillaguamish watershed. Water quality restoration efforts by Snohomish Countyany

other partners have contributed to the reopening of 4,000 acres of the Port Susan and South
Skagit Bay commercial shellfish growing areas. More information about the Stillaguamish River
CWD is posted on the Internet hattp://cwd.surfacewater.info See Figure 1 for a map of the

CWD.

Despite these water quality restoration efforts, various segments of the Stillaguamish River and
its tributaries continue to violate Washington State water quality standardgefmal coliform
bacteria. Based on frequency of water quality standard violations, the Washington State
Department of Ecology (WDOE) has placed segments of the Stillaguamish River watershed on
the 303(d) list, and in 2007 WDOE published a Total Maximuly Dead (TMDL) Water Quality
Implementation Plan for the Stillaguamish River watershedsi@nseptic systems and

livestock manure are primary sources of bacterial water pollution identified in the Stillaguamish
TMDL Implementation Plan. Snohomish Coumtyartnership with other organizations and
individuals, is actively working to implement corrective actions directed at addressing each of
these pollution sources.

In 2010, Snohomish County completed the Stillaguamish Shellfish Protection PrografisiiShell
Program) through a collaborative process with stakeholders. The Shellfish Program defines the
purpose of the program; the history and status of the South Skagit Bay and Port Susan
commercial shellfish growing areas; the water quality problems affgaiassification of these

two shellfish areas; and the shellfish protection goals, objectives, and actions of Snohomish
County and its partners. Goal 1 of the Shellfish Program is to reduce bacterial pollution affecting
shellfish areas. See Figure 1 fonap showing the shellfish areas that are influenced by the
Stillaguamish River.

Ly adzll2 NI 2F 020K {Yy2K2YAAK [/ 2dzyieQa blGAz2yl
(NPDES) municipal stormwater permit requirements and the fecal coliform TMDL plans in

Sndiomish County (including the Stillaguamish River TMDL), Snohomish County developed a
Microbial Water Quality Assessment (MWQA) program. A Quality Assurance Project Plan

(QAPP) was developed for the MWQA program and was reviewed and is supported by WDOE.

The QAPRBritsch2010RSTAY Sa {y2K2YAaK [/ 2dzyieQa ¢ G§SNJI |jdz
follow up actions to identify and correct sources of fecal coliform contamination to receiving

waters.

In 2011, as a first step in MWQA program implementation tanaiddress Goal 1 of the Shellfish
Program, Snohomish County, partner organizations, and citizen stakeholders assessed fecal
coliform bacteria data collected in the Stillaguamish River watershed, and assigned priority
rankings to sulbasins based on degrex fecal coliform contaminatiorThe Lower

Stillaguamish River, Church Creek, and Portage Credbesis received the highest rankings.
From these three toanked sukbasins, Portage Creek was selected as the firstossn for
targeted bacterial polltion source identification and correction primarily because it was
considered to be the most feasible option due to its manageable size and because of the
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willingness of partner agencies to work with Snohomish County in that area. However, it was

also reognized that while the Lower Stillaguamish sadsin had the worst conditions as

indicated by fecal coliform water quality daiawas also by far the largest of the three sub
olaAya YyR y20 gAGKAY {y2K2YAAK /eDityid.e Qa FSS

In partnership with the City of Arlington, the Snohomish Health District (SHD), the Snohomish
Conservation District (SCD), and WDOE, Snohomish County began implementing bacterial
pollution source identification and correction work in the Rayé Creek subasin. On a parallel
track, Snohomish County, the Stillaguamish River Flood Control District (SFCD), and other local
partners began discussing ways to conduct similar work in the Lower Stillaguamish River sub
basin. This effort resulted in 8homish County applying for a PIC grant from WDOH in late

2011 in partnership with the SFCD, SHD, and SCD to implement a PIC program in the Lower
Stillaguamish River sthmsin. In January 2012, WDOH notified Snohomish County that the PIC
grant applicatiorranked 11" out of 15 and would not be funded.

Snohomish County evaluated the 2011 grant application ranking notes, and upon discussion
with WDOH and partner agencies, decided to reapply for a second round of PIC grant funding.
In February 2013, WDOHIlfmved up with a direct award offer of approximately $500,000 for
Snohomish County to implement a PIC program with the following elements:

1 Focus work on restoration/protection of shellfish growing areas/marine recovery
areas/shellfish protection districts

An approved QAPP before monitoring work can begin.

Regulatory authority or agree to use WDOE as a regulatory backstop.

Ensure responsible follow up for referrals to partner agencies.

Report on problems identified and corrected, including all enforcenaetibns.
Spend funds in a timely way. Complete project in 3 years.

Agricultural BMP funds are limited to WD@gproved BMPs and may have new
requirements for buffers (currently at 35 feet with fencing). Requires partnership
with Snohomish Conservation Dist (SCD) and a 25% landowner cost share.

1 State is trying to include tribal involvement in PIC programs whenever possible.

= =4 =4 4 -8 8

In November 2013, WDOH and Snohomish County finalized a $570,000 grant contract for
implementing the Lower Stillaguamish PIC Progrilegotiation of the final scope of work
included consultation with the SCD, SHD, City of Stanwood, SFCD, and the Stillaguamish Tribe.

The Lower Stillaguamish PIC program will refine the actions currently conducted under the

| 2dzy i@ Q& az2v! addiheinNdtoYhe Loyid Stilafuaimish River fasin west

of I-5, including the SFCD and adjacent uplands. The total project area is 31 square miles, which
includes 4,082 parcels. Snohomish County is limited in its ability to spend CWD revenues in the
SFO because it is outside of the CWD-fee-service area. The SFCD area, however, is

important for water quality restoration because it is close to the shellfish tidelands and, as
shown in Figure 1, it includes sites that are known to have consistentlfdgghcoliform levels
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(i.e., Irvine Slough, OId Stillaguamish River Channel, and Miller Creek). The grant funding for this
scope of work enables Snohomish County and its local partners to implement the MWQA
program within the SFCD, which is otherwise isgible given the current geographic and

funding constraints of the CWD.

Water quality sampling and other field data collection will be used to identify specific potential
locations of microbial and nutrient pollution. Based on this information, Snoho@a&mty and

the project partners will focus pollution prevention and correction efforts on failingite

sepic systems and agricultural pollutant& significant portion of the grant funds will be used
for pollution corrective actions, including repaifrfailing septic systems and implementation of
agricultural BMPs that will directly reduce microbial and nutrient water pollution. The project
will result in reductions of microbial pollutants from existing sources in the project area, which
will support gportunities for shellfish harvesting and reduce human health risks for primary
contact water recreation in the Lower Stillaguamish Riverlsagin. This is increasingly
important as the City of Stanwood is working to improve public access to the Cdd&tithish
River Channel as part of its local community and economic development strategy.

34 Contaminants of concern

Contaminants of concern for this study inclugeal coliformbacteria and nutrients, specifically
nitrates. Fecal colifornbacteria isa common indicator of human health pathogens in fresh and
marine waters. It is used by Washington State for assessing water quality for primary contact
recreation and shellfish harvest. Within the study area numerous stream segments are listed by
WDOE undesection 303(d) of the U.S. Clean Water Act as impairei@éat coliformbacteria.
Portions of Port Susan and South Skagit Bay are also listegt&brcoliformbacteria

Nitrates are primary nutrient of concern for this study area because they stimalgatic

algae growth, which can then lead to reduced dissolved oxygen as they die off and are
consumed by aerobic bacteria. Low dissolved oxygen is a threat to many native aquatic
organisms, especially salmonids. Nutrients have also been identifiedagributing factor to
ocean acidification, which is a threat to skeitming organisms, such as clams and crabs,
especially in the early planktonic stages of their life cycles.

While nutrient data is scarce for this study area, there is evidence oienmtifoading within the
Lower Stillaguamish floodplain as indicated by heavy algae growth in the natural and man
made drainage channels that are regulated by tide gates.

Excessutrient loading is often associated with use osigential or commerciakftilizers.
Dairy and croplow density residentialand nursery landsesdot the landscape of the study
area. These land use types create potential for fertilizer Asang with Nitrogen and
Phosphorus, Potassium is a primary constituent of fertiligecan be a useful indicator for
these discharge source typda.settings like the Lower Stillaguamish basihere the
application of manure does not provide sufficient potassium for plant gropobassium
chloride usually accounts for ninefive percent of all potassium applied because it is the
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cheapest per ton and most widely available (Johnston, 2008gre animals are kept, they
retain little of the potassium they ingest, so it is excreted in their dung and urine (Johnston
2003).

Where over apptationof fertilizers or manure occurs, combined wittsufficient plant uptake
andlimited soil capacitystorm events can cause delivery of excess nutrisath as potassium
to receiving waters.

Fully treated biosolids or sewage sludge contain ldtl@o potassium (Johnston, 2003).

However, untreated sewage as discharged from a failing septic system, illicit discharge or failing
sewage infrastructure has been found by Brown et. al. (2004) to be a good indicator of these
source typesHerrera(2013)references Brown et. al. (2004) and the use of potassium to

identify sewage discharges in their illicit discharge detection and elimination manual for
Washington State. The use of potassium for thigopse is illustrated in Figure 6

3.5 Results of preious studies

Non-point pollution in the Stillaguamish River watershed and its downstream impacts on

marine water quality in Port Susan and South Skagit Bay are well documented. A water quality
study conducted by the State of Washington in 1987 led towrdpade of approximately

12,000 acres of commercial shellfish growing area in Port Susan (Lukes 1987). Partly in response
to that commercial shellfish downgradeae Stillaguamish and Tulalip tribes nominated the
Stillaguamish watershed for early actiontewshed planningursuant to the Puget Sound

Water Quality Management Plan. This was one of five watersheds selected by WDOE for early
action watershed planning in the Puget Sound region.

Snohomish County Public Works was identified as the lead fordhlis &ction watershed

L I yYyAy3 YR FdzyRAYy3a gl a YIFIRS F@FATFI0ES FTNRY
Centennial Clean Water Fund. A stakeholder committee was formed in 1988 in support of the
watershed planning process. In 1989 Snohomish County PA/bliks, Surface Water

Management completed a watershed characterization study (Snohomish County 1989), which
provided the technical basis for the Stillaguamish Watershed Action Plan. This plan was

approved by the Washington Department of Ecology in Janl@®®. The plan documented the
following key findings related to nonpoint pollution in the Stillaguamish watershed (Snohomish
County 1990):

1 Nonpoint pollution is the responsibility of everyone to correct. Public involvement in the
watershed action plannmp process is essential to the overall success and
implementation of the Stillaguamish Watershed Action Plan.

1 The four main land use activities that contribute are agricultural practices, onsite
sewage disposal practices, development and urban runoff faresbt practices.

1 Bacterial pollution and sediment are the two most prevalent pollutants in the
watershed.
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1 The major source of bacterial contamination in the Stillaguamish River is from
agricultural practices.

1 Onsite sewage disposal systems are the pryvsource of bacterial pollution in the
Warm Beach Community area.

1 Major sources of sediment are, in order of priority, forest practices, agricultural
practices, and development and urban runoff.

1 Public knowledge of nonpoint pollution and influence frtand and watetbased
activities on downstream water quality is inadequate and needs to be improved.

1 Existing water quality data on the Stillaguamish watershed is limited and the extent of
pollution could not be determined for this planning process.

1 Coodination and communication among and between agencies and interest groups
regarding natural resource management need improvement.

The Tulalip Tribes and Snohomish County were identified-#saclbagencies for oversight and
implementation of the Stillagamish Watershed Action Plan. The Stillaguamish Implementation
Review Committee (SIRC) was established as a forum to support plan implementation and
resolution of issues that may develop. The Action Plan identified twen¢/implementing

agencies. Key ageies identified for implementing the Stillaguamish Watershed Action Plan
recommendations included Snohomish County Public Works, Snohomish Conservation District,
Snohomish Health District, Tulalip and Stillaguamish tribes, Washington Department of
Fisheries, and Washington Department of Ecology. Beginning in the late 1990s the SIRC shifted
its focus to salmon recovery and in April 2010 the SIRC changed its name to the Stillaguamish
Watershed Council.

Following completion of the Stillaguamish Watershed égctlan, Snohomish County, the
Tulalip Tribes, Snohomish Conservation District, Snohomish Health District, and Washington
Department of Ecology conducted various studies of water quality conditions, sources of
bacterial pollution, and policies for polluticcontrol in the Stillaguamish watershed.

In 1991, the Snohomish Health District completed a sanitary survey of the Warm Beach area
with grant support from the Centennial Clean Water Fund to address the longstanding problem
of inadequate orsite sewageystems (Plemel 1991). This study evaluateesiv@ sewage

systems for 194 residential properties and found a 55% failure rate. Recommendations from
this study addressed the need for both letegm and shoriterm alternatives for residential
sewage disposallhe Snohomish Health District conducted a follgwsanitary survey for the
Warm Beach area in 2009 (McCormick 2009), which only found one failed system.
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The Snohomish Health District also conducted a sanitary surveysifeosewage systems in
the Slagit Flats area north of Stanwood and the Leque Road area just south of Stanwood in
2012 (Hutchison 2014).

The Tulalip Tribes monitored water quality in the Lower Stillaguamish River from 1991 to 1994,
including dry and wet season sampling of Fish Ci@bkych Creek, Miller Creek and Tributary

30 for the following parameters: dissolved oxygen, fecal coliform, turbidity, ninétée, and
ortho-LIK2a LK 4GS o6hQbSIt SG Ffd Hnanmod ¢KAA &addzRée
quality standards for feal coliform bacteria, Church Creek and Miller Creek had low dissolved
oxygen, and all four streams had high turbidity during the wet season. This study also noted

that water quality in Church Creek and Miller Creek was negatively affected by existing tide

gates. Improved livestock management was recommended for all four streams.

In 1994, the Tulalip Tribes produced an issue paper on the mitigation of impacts on water
guality and aquatic habitat from commercial and rommmercial agriculture in the

Stillaggamish watershed (Currie 1994). This study identified Fish Creek, Tributary 30, Church
Creek, and Miller Creek as shhsins of greatest concern due to consistently high levels of fecal
coliform bacteria, nitratenitrite, and turbidity. These water qualityonditions were associated
with livestock operations and lack of adequate flushing flows from tide gates in some cases.

In 1995, under contract with Snohomish County, the Snohomish Conservation District
conducted an inventory of livestock operations e tStillaguamish Clean Water District and
evaluated their potential for nopoint pollution (Steinbarger 1995). The final report of this

study includes a series of recommendations related to agricultural pollution control policies and
best management praites.

In collaboration with the Snohomish Conservation District, Snohomish County implemented a
multi-year watershed restoration and monitoring project in the Tributary 30-lsafin (a.k.a.

Glade Bekken) with grant support from the Centennial Clean Waited (Thornburgh 2001).
Water quality monitoring was conducted from 1997 to 1999 for the following parameters: fecal
coliform bacteria, nitratenitrite, total phosphorous, total suspended solids, turbidity, and
conductivity. Technical and cost share assise was also provided to landowners within this
sub-basin for implementation of various BMPs related to livestock management.

Beginning in about 2000, Ecology began scoping a+paiéimeter Total Maximum Daily Load
(TMDL) study for the Stillaguamistv&i(Joy and Glenn 2000). Ecology completed this study in
2005 with a report to the U.S. Environmental Protection Agency, which addressed fecal
coliform bacteria, dissolved oxygen, pH, arsenic, and mercury (Lawrence and Joy 2005). This
study identified feal coliform load reductions for 34 locations within the watershed. Many of
these locations were within the Lower Stillaguamish area. A water quality-cieg@tan was
subsequently developed to help guide implementation of activities by state and local
govenmental agencies, neprofit organizations, and private landowneSwjcek and

Lawrence 2007).
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Following completion of the Stillaguamish Shellfish Protection Program, which defined bacterial
pollution source identification and correction as the top pitip for shellfish protection,

Snohomish County compiled and analyzed existing fecal coliform data collected over the

previous 10 years within the Stillaguamish River watershed (Britsch et al. Pitad)were

NI} Yy1SR FOO2NRAY3I G2 (TKiSffort 2simed ididertifyirgthe LowetINR OS & &
Stillaguamish asne ofthe top three priority areas for proactive bacterial pollution source

identification and correction workithin the Lower Stillaguamish sudasin, Miller Creek and

the Old Stillaguamischannel exhibited the arst fecal coliform conditions (Figure 2).
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Figure2. Lower Stillaguamish Sample Site Geometric Means vs. Percent Samples Exceeding Criterion
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In 2012, the Washington Department of Ecology completbddaerial pollution loading study

of Skagit Bay, which included one year of water quality and stream flow monitoring at about
twelve sites in Snohomish County and twelve sites in Skagit County (Kardouni 2012). This study
provides substantial information alit fecal coliform inputs to the Old Stillaguamish Channel.

Additionally, in 2012, SCiampled along théength of Miller Creek. The County has analyzed
additional data using the MWQA ranking approach and displayed all known and currently
available fecatoliform datasets within the PIC study area on Figuréhé data aids in
identifying hotspots and data gaps for PIC program sample site selection.

3.6  Regulatory criteria or standards

Washington State Water Quality Standards, set forth in the Washmgtbministrative Code
(WAC) 17201A, amended May 9, 2011, include designated uses, water body classifications,
and numeric and narrative water quality criteria for surface waters of the state. Numeric
criteria for specific water quality parameters areantled to protect designated uses.

Snohomish County will use standardsfiecal coliformbacteria and methods ih 5 h 9Vager
Quality 211 Chapter 1 to assess waters compliance with standards.

This QAPP supports the PIC grant which focuses on idegtéwpid eliminating sources fecal
coliformbacteria Fecal colifornbacteria are a subset of bacteria that are present in the feces

of warm blooded animals and which belong to the larger group of enterobacteriacea (total
coliforms). They are used as awlicator of the sanitary quality of water because they are
associated with pathogens found in feces. A pathogen is a microbe, virus or other organism that
is known to cause disease. Examples of bacterial pathogens frequently found in storm water
runoff or surface waters include Shigellis and Salmonella. Due to the relationship between

these pathogendgecal coliformbacteria and associated contawith polluted waters, WDOE

has set fresh and marine water quality standardsfémal coliformbacteria. Tabld shows

project parameters and their established standards.

Portions of the PIC grant study area are found within the lower reaches of the watershed,
which are partially influenced by tidal activity. As outlined in WAG2IM3%260 (3)(e), in
brackish wéers of estuaries, where different criteria for the same use occurs for fresh and
marine waters, the decision to use the fresh water or marine water criteria must be selected
and applied on the basis of vertically averaged daily maximum salinity. Freshstextdards
apply when 95 percent of salinity values are less than ten parts per thousand (ppt). Marine
standards apply when salinity is 10 ppt or greater.

Glenn (1992), obtained diel salinity measurements from the Old Stillaguamish Channel on 15
minute intervals over a three day period in September of 1992. Average sdimere greater
than 10 ppt, suggesting marine water quality standards would apply.
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Coffler and Joy (2004), gathered diel conductivity and salinity data at 30 and 15 minute mterval
at four locationsalong the Old Stillaguamish Chanoeér four days during July and September

of 2004. Average salinities where 8.9 ppt at the most downstream location (Leque Road),
suggesting fresh water quality standards would apply.

Although neithe study obtained vertically averaged salinities as required by WAQQYA
(3)(e), Coffler and Joy (2004) gathered data over a longer period of time, which suggests a
more complete and current characterization of salinities over tidal regimes in the Old
Stillaguamish Chanrel ¢ KA & a  dzR & cufréntfrask walleSciassHicatiordf@ all
waters within the Lower Stillaguamish project aréa noted by Kardouni (2012), additional
salinity data collection in the Old Stillaguamish Channel is needexbfdirmation to apply
marine water quality criteria.

Tablel. Freshwater Quality Standards within the Lower Stillaguamish Basin

Waterbody Fresh WateiFecal coliformBacteria Standards pH

Colonies/100ml

Standard Extraordinary Primary
Contact Contact
Lower Geometric Mean 50 100 6.5¢8.5
Stillaguamish
Basin and 10 Percent Not to
Tributaries Exceed 100 200 6.5¢8.5
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4.0 Project Description
4.1  Project goals

The goal of this study is to identify and remove m@&s offecal coliformand nutrient pollution
within the Lower Stillaguamish sddasin west of Interstate Highway 5 using a water quality

data driven approach for targeted contaminant source surveys, supported by coordinated inter
agency regulatory refertaand compliance, public education and outreach, and cost share
incentives for implementation of best management practices.

4.2  Project objectives
1 Collect water quality data to fill data gaps at sites of concern

1 Samplereceiving waters upstream of sht term ambient locations which exhibit the
highest MWQA rankgracket sampling)

1 Conduct investigatory water quality sampling at active discharge locations identified by
water quality complaints and/or contaminant source surveys

1 Analyze and screen dafgainst source type thresholds to chaeaize, identify and
eliminatepolluted discharges.

4.3 Information needed and sources

Ly adzl2 NI 2F {y2K2YA&aK [/ 2dzydieQa bl A2yl t2f
municipal stormwater permit requaments, and ofecal coliformTMDL plans in Snohomish

County (including the Stillaguamish River TMDL), Snohomish County prepared a Microbial

Water Qudity Assessment (MWQA) program, as a model for conducting monitoring and source
identification and eliminton efforts forfecal coliformbacteria.

The MWQA approach starts by identifying monitoring sites having adegiaasesets and
assigning each microbial watequality assessment MWQA rankteS areranked according to
the frequency that the site exces a threshold of 200 colonies / 100ml of sample. This
threshold is consistent witthe second half of the primary contact water quality standard for
fecal coliformbacteria (WAC 1#301A), where not more than 10% of the samples obtained for
calculation ofa geometric mean are to exceed 200 colonies/100 ml of saripis.ranking
process islescribed further in section 7 anllustrated in Figurel.

Snohomish County evaluatedistingfecal coliformdata gathered by partners withitine study
and assigneeéach a MWQA rank (Figure 7). These data were uskdlfpguidePIC program
water quality monitoringsite selection.
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Additional geospatial information such as septic system locations, animal handling facilities,
farm survey data, streams, and built drage systems have been utilized to gain knowledge of
the study area and potential sources. This information has been essential to water quality
sample design and monitoring site establishment.

4.4  Target population

The target populations arkecal colibrm bacteria n tributary streams duringtormand non
stormflow, as well as indicator pollutantpdtassiumitrate, ammonia, and pH) associated

with the Lower Stillaguamish River main stem, Old Stillaguamish Channeljlandrtes

streams. Me majorty of the target population samplsites have been chosen based a strategic
site selection process which included site reconnaissance.

45  Study boundaries
The study area boundariegere described in section 3 and illustrated in Figures 1 and 4.
4.6  Tasks required

Design, implementation, evaluation and decision making processes are major components of a
water quality monitoring program. The program team began by identifying the resource at risk
and study area. To achieve thiscal coliformbactera data relative to shellfish beds and

potential sources were evaluated through a geographical information systems exercise.
Proposed sample locations are ranked, discussed and evaluated through field reconnaissance
for sampling feasibility. Sample desigas based upon a review of existing studies and expert
knowledge to achieve the goal of identifying agliminating polluted discharge€nce

approval of this QAPP is received, staff will purchase needed equipment, provide training where
appropriate and bgin obtaining samples to fulfill design and data quality objectives. Data
management and verification are instrumental in determining usahiftdata for analysis.

Data will beanalyzed frequently to help inform implementation of contaminant source stgve

and outreach to provide solutions to identified problems. Collaboration with partaeds

reporting arekeysto ensuring that the data are useful in decision makiflge team will

evaluate analytical results throughout monitoring efforts to determineevéhfocused

contaminant source surveys will be carried out. Contaminant source surveys include systematic
evaluations of natural and built drainage systems and land use activities to identify parcel based
best management practice deficiencies and/or pahlidischarges. Contaminant source

surveys are expected to result in referrals for follow up investigation.
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4.7

Practical constraints

See section 3.1.1, logistical constraints.

4.8

Systematic planning process used

Preparation and approval of thiSAPP completes this plan element.

5.0 Organization and Schedule
Table2. Key Individuals and Responsibilities

Name Organization Phone Number | Responsibility
Mary WA. State Dept. o] 360.236.3319 Contract Managermnt and
Knackstedt Health Oversight

William Kammin

Department of

360.407.6964

Quality Assurance Project Plan

Ecology

Ecology Approval
Tom Gries Department of 360-407-6327 Reviews draft QAPP and
Ecology recommends approval. Review
and comments on draft of final
project report
Rdph Svrjcek Department of 4256497165 Ecology TMDL Coordinator

Karen Kerwin

Snohomish County

425.388.6422

Interim Engineering Manager
Snohomish County SWM
oversight

Sean Edwards

Snohomish County

425.388.3464 X
3024

Program Manager

Steve Britsh Snohomish County 425-388-3464 Water Quality Monitoring Lead
ext. 4668

Allan Wahl Snohomish County 425.388.3464 x | Water Quality Monitoring
4634

Tong Tran Snohomish County 425.388.3464 x | Water Quality Monitoring

2746

Aaron Young

AmTest, Inc

4258851664

Laboratory Services

Shrohomish County, Lower Stillaguamish Basin
Pollution Identification and Elimination QAPP
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5.1  Organization chart

The aganization is not complex enough to warrant a flow chart refer to section 5.1

5.2  Project schedule

Key project schedule activities of the Snohomish County PIC program include; project
managementreporting, and water quality monitoring.

Project Management and Reporting

Information regarding project schedule, funding sources, and baskyets is presented on

Table 3

Table3. Schedule for Project Management and Refing

Deliverables/Outcomes

Due Date/Time Frame

Payment
Amount

Semiannual billing requests to WDOH fo
actual costs to be reimbursed.

Subaward contracts with
partners approved by January
30, 2014.

Reporting format and schedule ft
reporting work of all project partners.

Ready for use by January 3
2014.

Quarterly advisory committee meeting
with written agendas and meetin
summaries.

Starting January 2014.

Semiannual federal EPA Puget Sou
Financial and Ecosystem Account
Tracking System (FEATS).

FEATS Reporting Dates:
1 April 15, 2014
October 15, 2015

April 15, 2015
October 15, 2015
April 15, 2016

= =4 -8 -9

Draft and Final report, PowerPoin
presentaton, and GIS  shapefilg
documenting the work done, resulf
produced from this PIC project, ar
recommendations for future work.

Completed by June 30, 2016.

Reimbursement
up to $94,167
based on actual
labor costs

Funding source:
PIC grant from
WDOH.

Shrohomish County, Lower Stillaguamish Basin
Pollution Identification and Elimination QAPP
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Water Quality Monitoring

Snohomish County will conduct water quality sampling at fixedtskamn and mobile

bracketedsites. Snohomish County will verify water quality data for quality control and upload

the datato2 5 h 9(EIM) databaseas appropriate

Information regarding project schedule, funding sources, and task budgets is presented on

Tabk 4.

Table4. Schedule for Water Quality Monitoring Reporting

Deliverables/Outcomes Due Date/Time Frame Payment
Amount
WDOEapproved QAPP that defines Final QAPP, approved by Reimbursement
project monitoring protocols, quality WDOE, completed by Februa up to $74,300
assurance, and data management 28, 2014. (labor) + $25,68C
guidelinesprior to monitoring/data (non-labor) =

collection work.

Snohomish County will conduct water
guality sampling at fixed short term and

March¢ August 2014, collect
samples per ranth per site.

September 2014 February

$99,980 based
on actual costs.

Fundirg source:

mobile investigatory sites. 2015, collect 2 samples per | Toxics and
month per site. Providing 30 | Nutrients grant
samples per site for MWQA | from WDOE.
ranking and CSS prioritizatior]

All verified water quality data uploaded tq Quarterly water quality data

EIM database on a quarterly basis uploads starting from

(approximately 6 data uploads). September 1, 2014 and endin
by June 30, 2(8.

Quarterly water quality data summaries | Quarterly data summaries

provided to project advisory committee. | provided to project advisory
committee.
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53 Limitations on schedule

PIC program water quality monitoring task schedule limitatiaressimila in nature to those
described under logistical constraints in section 3.1.1. However, schedules can also be affected

by:

Weather constraints (e.g. natural disaster, severe rainstorms),

Equipment availability and reliability (vehicle problems, equepbdamage or loss),
Personnel availability,

Computer failures (data loss, hardware failure),

Data rejection (invalid data, incomplete data),

Sampling site losg(ivate propertyacces®r drainage modifications

gegeegee

5.4  Budget and funding

The $ohomish County PIC program water quality monitoring task and laboratory expenses will
be funded through the PIC granfTable Sresents information regarding analytical laboratory
and field analysis cost associated with the water quality monitoring takks budget includes

field quality control samples.
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Tableb. Lab and Field Measurement Budget

Arrelic Seiinles] DupeEs Field Total Sample | TotalCost
Blanks Samples Cost
Laboratory Analysis
Fecal coliform | 300 30 30 360 $10 $3600
SM 922D
Potassiurt 300 30 30 360 $10 $3600
SM 200.7
Ammonia 300 30 30 360 $8 $2880
EPA 350.1
Nitrate 300 30 30 360 $8 $2880
EPA 300.3
Nitrite 300 30 30 360 $8 $2880
EPA 300.3
Fieldscreeninglevel measurements
pH 300 30 30 360 $0.23 $84
(Test strip)
Total 95,924
* Potassium recommended bidérrera2013).
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6.0 Quality Objectives

6.1 Decision Quality Objectives

la 2dzif AYSR AY [2Y0FINR YR YANDKYSNI 6Hnnanosz
decision level are used to spBcthe tolerable limits of making decision errors. Witlie

scope of PIC monitorinfgcal coliformbacteriadata will be analyzed to determine compliance

with standards while supplemental indicator parameters aredugehelp isolate and identify

sources of pollution. These objectives do not require specifying tolerable levels of decision

error. Where measurements are used to support a decision or study question, quality

objectives are expressed as measurement quality objectives.

6.2 Measurement Qualiy Objectives

The quality of lab and field data collected for a project can be affected by a number of factors.
To ensure that the project objectives are met, the qualitfield andlaboratory resultswill be
evaluated at each stage of data collectiordamnalysis.

Snohomish County SWM has established internal data verification and validation processes,
associated data quality objectivasd qualifiers consistent with EPA awtDOEguidance while
maintaining consistency of data management with EIM daselr@eeds.

In addition to assessing laboratory data quality measures of accuracy, bias and precision, where
applicable, Snohomish County also evaluates:

Hold times and temperatures

Completeness and accuracy of chain of custodies
Standard referencenaterial recoveriegused to assess bias)
Lab method blank results

Field duplicate relative standard deviations

Field blank results

pH strips against known additions

=gegeegee

A complete set of data quality control measusexd associated qualifier® either estimate or
reject field or laboratory datare found in Appendix A.
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Accuracy

Accuracy of lab analysis is determined through the difference or the degree of agreement of a
measurement result and a true value and is represented as the percent rgcolvarspike or
matrix spike duplicatePer standard method 92220pikes are not conducted fdecal coliform
samples.

Accuracy = % recovery of the MS/MSD samples
Xs¢ Xo
%R X 100%
Cs

Where:
%R = percent recovery
Xs = spike sample result
Xo = omjinal sample amount
Cs = known concentration of spike

Results that do not meet the labs matrix spike recovery requirements will be qualified as an
estimate, consistent with Snohomish County procedures&ihM requirements.

Precision

Precision is a masure of the variability in the results of replicate measurements due to random
error. Precision will be evaluated using laboratory and field duplicate sample analysis.
Laboratory duplicate analyses will indicate the degree of imprecision due to the wedbi

effects of sample splitting in the laboratory, and imprecision of analytical methods.
Measurement precision for lab sample analysis will be determined by calculating the RPD
expressed as a percent.

(S¢D)
%RPD = x 100%
(S+D)/2

Where:
%RPD = rative percent difference
S = Analytical result of sample of origin
D = Analytical result of the duplicate sample

wSadzZ 6a dKIG R2 y2G YSSO GKS ftlLoa AyaSNy! €
Snohomish County procedures aBtMrequirements.
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Field Data Precision

Field duplicate analysem an individual sample and programmatic basgilsindicate the

degree of imprecision due to the combined effects of heterogeneity of the stream, variation in
sample collection methods, and immision of analytical methodg&.ield duplicate samples will

be collected for ten percent of the total, oip to 30 field dupicate pairs for each parameter
(Table 5)Evaluation of field duplicate precision on individual samples supports ongoing
evaluationof field methods to support usability of data. This enables program managers to
more quickly identify and correct error while removing complications which may arise from
having to potentially reject months of years of data based upon a failed data gobjéegtive

on a programmatic level.

Precision of field sampling will be assessed by calculating the relative standard deviation (RSD)
between field duplicate samples.

%RSD = % % 100

The County has chosen to evaluate both individual and programrea&d coliformfield

RdzLJ A OF 1SaQ
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pairs with means of > 20 or < 20. The process for evalutgoa] colifornmfield duplcate
samples is illustrated in Figuge

Separate replicate pairs
into 1 categories

e
Mean of replicate pair is Mean of replicate pair is
== 10 colonies/ 100 mL = 20 colonies/ 100 mL
) ]
Less than 10 or more
10 replicates replicates
\ 1
' -
Project manager reviews Evaluate replicates
results and determines the using frequency
usability of the data. distribution.
A

Figure3. Fecal coliformField Duplicate Evaluation (Matheiu 2006)
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Fifty percent offecal coliformduplicate pairs with means > 20 colonies, must exhibit < 20
percent relative standard deviation (RSD) and 90 percent of the same duplicate results must be
< 50 rercent different.

Ly {y2K2YA&aK [/ 2dzyiéeQa SELISNdGvByadSprogrétnatico A £ A ( &
basedmeasurement quality objective for meansfetal coliformduplicates < 20, has been

poor. Mathieu (2006) indicates that where the mean of degtle pairs is < 20 colonies, project

managers review results for determination of data usability. No other clear recommendations

FNE YIRS o6& al iKASdz 6uvnnco 2y K2¢ G2 GNBIG RI
criteria. Sargeant (2000) wrote that wieeduplicate means are close to method detection
fAYAGAS w{5Q& IINB SELISOGSR i 2gererdllyadchdet drS NJ ( K| y
use. Using this guidance, the County has chosen to set the allowed RSD for 50 and 90 percent of
field fecal colibrm duplicates where means are < 20 at 50 and 75 percent RSD respectively.

Where individual and programmatic field duplicates meet established data quality objectives
and pass verification, datre considered useahl& able 6 through 9 showindividualand
programmaticfield duplicates are evaluated, qualified and treated for usability.

Table6. Fecal coliformField Duplicate MQO's and Qualifiers

Duplicate Pair Relative Standard Deviation Qualifier if MQO Confirmed
Means
Fied Duplicate >50%< 75% Sample result is an estimate
Means< 20
Colonies >to 75% Sample result is rejected
Field Duplicate >20%< 50% Sample result is an estimate
Means > 20
Colonies >50% Sample result is rejected
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Table7. Programmatid-ecal coliformField Duplicate MQO's and Decision

Duplicate Pair
Means

Relative Standard Deviation

Decision if MQQConfirmed

Field Duplicate
Means< 20
Colonies

50% of duplicate pairs 50%RSD
and 9% of duplicate pairs 75%
RSD

Overd f avhQa aSi

50% of duplicate pairs 50%RSD
and/or 0% of duplicate pairs
75%RSD

Evaluate fied/lab records and
consider implications for dataset

Field Duplicate
Means > 20
Colonies

50% ofduplicatepairs<20%RSD
and 9% of duplicate pairs 50%
RSD

hadSNI ff avhQa a

50% of duplicate pairs 20%0RSD
and/or 0% of duplicate pairs
50%RSD

Evaluate fial/lab records and
consider implications for dataset

Shrohomish County, Lower Stillaguamish Basin
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Individual and programmatiadid duplicateprecision for pH, Ammoni#itrate, and Nitite are
also evaluated.

Table8. Supplemental Parameter Individual Field Duplicate Pairs

Parameter Relative Standard Deviation Qualifier if MQO Confirmed
>10<20% Sample result is an estimate

pH

>20% Sample result is rejéed
AmmoniaDuplicate >50%<75% Sample result is an estimate
Means< 5.0 mg/l >75% Sample result is rejected
Ammonia Duplicate >25<50% Sample result is an estimate
Means>5.0 mg/l >50% Sample result is rejected
Potassium >50%<75% Sample result is an estimate
Duplicate Mean
5.0 mg/l >75% Sample result is rejected
Potassium >25<50% Sample result is an estimate
Duplicate Means
5.0 mg/l > 50% Sample result is rejected
Nitrate Duplicate >25<75% Sample resliis an estimate
Means<1.0 mg/l —

> 75% Sample result is rejected
Nitrate Duplicate >25<50% Sample result is an estimate
Means>1.0 mg/I —

> 50% Sample result is rejected
Nitrite Duplicate >25<75% Sample result is an estimate
Means<1.0 mg/I N

> 75% Sampleresult is rejected
Nitrite Duplicate >25<50% Sample result is an estimate
Means>1.0 mg/I E—

> 50% Sample result is rejected
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Table9. Supplemental Parameter Programmatic Field Duplicate Pairs

RSD

Parameter Measurement Quality @jective Quialifier if MQO Confirmed
50% of field duplicate pairs10%RSDand A .
. . . h@SNI tt h Q
90% of field duplicate pairs20%RSD av a
pH 50% of field duplicate pairs10%RSD Evaluate fial/lab recordsand
andor 90% of field duplicate pairs20% consider implications for
RSD dataset
50% of field duplicate pairs50%RSDand A .
; . . - hdSNItf avhQa
Ammonia 90% of field duplicate pairs75%RSD v
Duplicate
Means<5.0 | 50% of field duplicate pairs50%RSD Evaluate fied/lab records and
mg/l and/or 90% of field duplicate pairs75% consider implications for
RSD dataset
50% of field duplicate pairs25% RSD and A .
i . . - hgdSNJI tf avhQa
Ammonia 90% of field duplicate pairs50% RSD
Duplicate
Means> 5.0 50% of field duplicate pairs25% RSD Evaluate fied/lab records and
mg/l and/or 90% of field duplicate pairs50% consider implications for
RSD dataset
50% of field duplicate pairs50% RSD and A .
: . . - hgdSNJI tf avhQa
Potassium | 909 of field duplicate paiks75% RSD
Duplicate
Means<5.0 | 50% of fieldduplicate pairs>50% RSD Evaluate fied/lab records and
mg/l and/or 90% of field duplicate pairs75% consider implications for

dataset
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Table9. Continued. Supplemental Parameter Programmatic Field Duplicate Pairs

Parameter Measurement Quality Objetive Quialifier if MQO Confirmed
50% of field duplicate pairs25% RSD and A .
i . . - h@SNI tt h Q
Potassium | 90% of field duplicate pairs50% RSD av a
Duplicate
Means>5.0 | 50% of field duplicate pairs25% RSD Evaluate fied/lab records and
mg/l and/or 90% of field duplicate pairs50% consider implications for
RSD dataset
50% of field duplicate pairs25% RSD and A .
i . . - h @S NI tf h Q
Nitrate 90% of field duplicate pairs75% RSD av a
Duplicate
Means<1.0 | 50% of field duplicate pairs25% RSD Evaluate fied/lab records and
mg/l and/or 90%of field duplicate pairg 75% consider implications for
RSD dataset
50% of field duplicate pairs25% RSD and A .
i . . = h @S NI tt h Q
Nitrate 90% of field duplicate pairs50% RSD av a
Duplicate
Means>1.0 | 50% of field duficate pairs>25% RSD Evaluate fied/lab records and
mg/l and/or 90% of field duplicate pairs50% consider implications for
RSD dataset
50% of field duplicate pairs25% RSD and . A
- . . = Ovet f h Q 5
Nitrite 90% of field duplicate pairs75% RSD ve av a @
Duplicate
Means<1.0 | 50% of field duplicate pairs25% RSD Evaluate fied/lab records and
mg/l and/or 90% of field duplicate pairs75% consider implications for
RSD dataset
50% of field duplicate pairs25% RSD and A .
- . . .~ h @S NI f f h Q
Nitrite 90% of fied duplicate pairs50% RSD 9 av a
Duplicate
Means>1.0 | 50% of field duplicate pairs25% RSD Evaluate fial/lab records and
mg/l and/or 90% of field duplicate pairs50% consider implications for

RSD

dataset
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Bias

The bias and precision associated with dathection can directly affect the level of uncertainty
in parameter estimates. Bias and precisidegaccuracy) are two principal attributes, or
characteristics, of data quality in environmental studies. Bias represents systematic error (i.e.,
persistentdistortion that causes constant errors in a particular direction), while precision
represents random error (i.e., error among repeated measures of the same property under
identical conditions, but not systematically in the same direction. Estimates ofurezasnt

bias and precision and associated minimum detection limits or quantitation limits are used to
determine how well a measurement method performs for a specific range of concentrations.

Comparability

Comparability is addressed through adherenceampling process design and by following
established sampling methods.

Representativeness

Joy R004) concluded that elevatdécal coliformbacteriain Port Susan were generally
associated with short pulse storm events during the spring through falimStocrease
discharge to Port Susan Bay which can prevent many of the sites in the bay from complying
with marine water quality standards. The dominant rural land use in the Lower Stillaguamish
basin suggests that ngmoint sources are the primary routd tecal coliformbacteria

discharges to Port Susan. Npaint source discharges are best identified through sampling
during storm eventsSite selection and weathéracking are necessary to ensurellection of
representative storrrevent bagd samples dung working hours. Probabilities of ngooint

source identification were evaluated during sample site reconnaissance. Opportunities to
gather storm event samples are enhancedusing National Oceanic and Atmospheric
Admingtration weather foreasting datdbases. Storms will b@argeted that are expected to
produce > .P inch of rain over a 2dr 48 hourperiod where the event was preceded by an
antecedent period of 72hrs with no raiihis storm event sampling trigger is based upon
{Yy2K2YA&aK /-2082NBBEQ permit uran stormwater sampling requirements, as
dictated by WDORAIthoughslight modifications are made to the volume of rain triggering an
event based upon rural land uses and discussion MitKaufman (personal @ammunication,
January 28,@14).Upon arrival to sample sites, water levels will be checked against a reference
to determine whether storm flow is present. Positive storm flow will trigger a grab sample
event.Conversely, nostorm eventsampling will occur during2 hourantecedentperiods The
sample scheduland relationships between sampling efforssshown inTable 10

In field measurements for pH, will be obtained during both storm anatstorm sample events
by collecting independent grab sampkesd usinditmus teststrips LIS NJ Y I y dzF | O dzNB NI &
recommendations.
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In accordance with fecal coliforsampling procedures in Mathieu (2006),-biased water

quality sampling efforts for fecal coliforare dependent upon the presence of flowing waters.
Sampling of stagnant waterslnot adequately represent point or ngooint sources of
pollutants, nor is it recommended for comparison to water quality standards. Flow in the man
made drainage systems and those potentially controlled by beaver activity may be limited in
the spring osummer months. Sampling will not take place when waters are stagnant,
therefore reducing potential sample event opportunities and impacting analysis, informed
decision making and potentially the ability to identify and elimination polluted discharges.
Sanpling during storm events will ensure that well mixed, flowing waters will be collected for
purposes of prioritization and source identification. There will be a sufficient volumes of data
gathered through wet and dry seasons to allow for comparisdiecal coliformstandards per
WAC 17201A.

Completeness

Completeness is the measure of the amount of valid data needed to be obtained from a
measurement. Due to the complex nature and limited number of storm events producing valid
sample events, the tgreted completeness goal will be 90 percent for lab samples and field
measurements.

7.0 Sampling Process Design
7.1  Study Design

In March 2007, the EPA convened a national panel of experts to address known issues, identify
information gaps, and reviewgpential approaches that could be used by EPA to develop
alternative microbial water quality criteria for water bodies that are used for recreational
purposes. The panel selected three potential approaches for doing so, based on
methodological frameworksuerently recommended by the EPA (1983, 1984, 2004, 2006),

WHO (2003), and European Union (EU) (2006). Each of the reviewed methodologies used a
phased approach where routine level screening fecal coliform data were to provide an early
warning against humahealth risks. Expanded investigation at hot spots, or contaminant

source surveys (CSS) was recommended as the second phase to identify potential sources.

In 2008, the Florida Department of Environmental Protection, developed and implemented a
modified \ersion of the WHO (2000, 2003), EPA (1983, 1984, 2004, 2006), and NRC (2004)
approaches to support fecal coliform bacteria source identification studies within the
Hillsborough River Watershed in South Florida.
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This modified approach is referred to adlicrobial Water Quality Assessment (MWQA). Fecal
coliform data are ranked based upon the frequency they exceed the primary contact water

guality standard for fecal coliform bacteria (WAC 2I8.A), where not more than 10% of the
samples obtained for caltation of a geometric mean are to exceed 200 colonies 100/ml of
sample.Ranks are assigned to each sample site in categories A,B,C,D and E where A exhibits the
lowest frequency of fecal coliform standard exceedences and E exhibits the highest. The MWQA

rank decision tree is shown in Figure 4

Have > 12 samples been
gathered to characterize
microbial water quality?

Do more than 10% of
observations exceed 200

colonies / 100mI?
Microbial Assessment
Category = A

Insufficient Data

What % of

colonies /100mI?

k4

Microbial Assessment
Category = B

ohservations = 200

Small: < 50%
of observations
are < 200
colonies /
100ml

icrobial Assessment
Category = C

" \What is the magnitude and

frequency of exceedances?

Large = > 50%
of observations
are = 200
colonies /
100ml

What % of
observations > 200
colonies /100mi?

>75%

Microbial Assessment
Category = E

Figure4. Microbial Water Quality Assessment Decision Tree
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sample design types to inform magenent actions, including;

1 short term routine monitoring,
1 bracketed moitoring, and
1 contaminant source survey.

Table 10demonstrateghe relationship béwveen the 3 sample design type$gscribed in more

detail below.
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Pollution Identification and Elimination QAPP

40| Page



Short Term Routine Monitoring

Short £rm routine monitoring sites are used to break a study area into discrete units for
purposes of source identification and eliminati@torm and norstorm event based sampling

is employed throughout the monitoring period to target point and Aawint sour@s of

sewage/wash water and agricultural pollutants. An emphasis on storm event sampling occurs
during the spring and fall periods when more qualifying storms occur and land use activities are
expected to produce discharge events. Frequency of dry seasopls events increases during

the dry season to reflect a lack of qualifying storm eventsamdttempt to identify point

sources which may not otherwise be detected during high flow events. The overall design will
result in up to of fifteen storm and féen nonstorm event based samples from each site.
Additionally, up to nineteen wet season and eleven dry season samples will be gathered at each
sample site. This frequency allows for comparison to state fresh water quality standards and
recognizestheWa KAy 3G2y {GF0S 5SLINIYSyd 2F 1 SIHfGKQa
Program thirty sample minimum used to determine status of marine waters for shellfish

harvest.

Upon completion of the first three months of monitoring at short term ambient sitesse
exhibiting the poorest MWQA rank are prioritized for bracketed sam(liiadple 8) This study is
designed to gather sufficient volumes of data during storm events at short term routine sites to
inform establishment of bracketed sites and targeteait@minant source surveys upstream of
routine sites exhibiting the worst bacteria concentratiof®r additional detail on sample

design see section 7.2, sample location and frequency.

Supplemental prameters and thresholds set for source identificatioa adapted from Herrera
(2013), lllicit Discharge Connection and lllicit Discharge Field Screening and Source Tracing
Guidance ManualThese additional parameters are utilized through all 3 designs as screening
tools to help determine whether a source typemore related to sewage/wash water or
agricultural pollutants.

Bracketed Sampling

Upon completion of the first three months of routine monitoring, MWQA ranks will be
developed for each sample site. Supplemental parameters will be evaluated using lamdral
use illicit discharge field screening gugl®wn in Figure &ites exhibiting the poorest MWQA
ranksalongside evidence afewage/wash water or agricultural discharge#l be prioritized for
bracketed sampling. Bracketesamplingalsoemploys theuse offecal coliformand

supplemental parameters to narrow down and classify potential sources. Given variability in
land use, application of nutrients, discharge events and drainage systems, sample designs for
bracketed sampling must remain flexible. ggurces are narrowed down, representativeness of
receiving water conditions M/ be biasedowards dischargesTherefore, the data will be

entered into EIM with a comment that data will not be representative of conditions in stream
after pollution sourcefiave been eliminated.
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Contaminant Source Survey€SS)

Contaminant source surveyscluded GIS based reviews of existing datasets combined with
systematidield surveys conducted upstream of hotspadentified through short term ambient
and bracketed ampling. The efforts araimed atidentifying point or norpoint discharges and
sites where potential sources could be eliminated through implementation of best
management practices such as animal grazing rotation, roof downspout infiltration, covering
and containing manure or septisewer system repairs.

7.2 Sampling Location and Frequency

Propo®d short term ambientsample sites (Figur®) were selected based upon a ranking

process, coordination with an advisory committead field reconnaissance. Origg

discussions and feasibility of sampling given flow and access limitations may result in modifying
sample locations to facilitate identification and elimination of polluted discharges.

Someof the proposed sample locations havednepreviously sampledHowever, as described

in section 7.6, those monitoring efforts either recommended additional follow up sampling or

resulted indata gaps. Filling these gaps Wwilp inform comparison tstate water quality

standards andource identification efforts. 5 St Af SR t 20F GA2Yy | GGNROdzi S
Latitudes and Longitudes of each location will be determined through exports of these

overlapping locations from EIM and as dictated where no overlap is found.

To gather a number of samples suffidiéor analysis, decision making, and early action, a
phased sample frequency is employed. The frequeasults in obtaining up to nine samples
per site during the first three months. This effort supports development of MWQA ranks to
inform early bracketednonitoring. This frequency extends throughgust 2014, providing up
to 18 fecal colifornsamples per site to inform a dry season CSS. Frequency of sampling is
reduced as the program moves formia Upon completion, up to 30 fecal coliforsamples are
expected at each short term routine monitoring site for confident MWQA ranking.

The use of 30 fecal coliforsamples is consistent with the National Shellfish Sanitation

t NEPINI Ya YSGUK2R2ft23ASa F2NJ RSaAayl GAytAg KIF NBPS A
TMDL monitoring program. The detailed design showing sample frequency and links between

short term routine monitoring, bracketed monitoringnd CSS work is shown in Tabe

Months are color coded to represent wet and dry seasons as defined byQ4) (@ the

Stillaguamish MultParameter TMDL. The frequency is also expected to produce up to 19 wet

season and 11 dry season samgégach sitdo support analysis and comparisonfetal

coliformresults against Washington State Freshwater Qualay&irds.

Footnote:*: SWM formed a PIC advisory committee made up of representatives from WDOH, WIRDRSCD, SHD, City of Stanwood and
SWM management. Its role is to help guide and inform the PIC grant program, including water quality monitoring.
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Figure5. Proposed Water Quality Sampling Sites
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